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Stability of Partially Completed Superstructures

Innovative Solutions for tomorrow’s transportation needs

Bridge Failure during Construction
On May 15, 2004 in Golden Colorado, a steel girder on an interstate 
overpass bridge widening project collapsed onto an interstate killing 
two adults and a child travelling in an SUV.



6/18/2015

3

Innovative Solutions for tomorrow’s transportation needs

NTSB Conclusions

• The accident was caused by the failure of the 
contractor's temporary bracing system.

• Issues with the Colorado DOT:

• Lack of uniform and consistent bracing standards

• Narrow definition of falsework, which did not include 
lateral bracing

• Failure to effectively oversee safety-critical contract 
work for the project
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Section 5 Control of the Work

Section 7 Legal Requirements and Responsibility to 
the Public

Section 103 Temporary Works

Sections 450 and 460

FDOT Construction Specifications
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FDOT Construction Specifications
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FDOT Construction Specifications

Section 7 Legal Requirements 
and Responsibility to the Public

Control of the Contactor’s 
Equipment



6/18/2015

5

Innovative Solutions for tomorrow’s transportation needs

FDOT Construction Specifications

103 - Temporary Works

Solely to support
construction equipment
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FDOT Construction Specifications

Sections 450 and 460

450-16 Handling, Storage, Shipping and 
Erection

460-7 Erection Plan
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Stability of Partially Completed Superstructures
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Structures Design Guidelines

Chapter 6.10 

Erection Scheme and Girder Stability

Chapter 2

Loads and Load Factors 
(Wind & Construction Loads)

Chapter 4/5

Girder Transportation
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Structures Design Guidelines
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Structures Design Guidelines
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Stages of PS Beam Stability

Fabricator & Contractor

1) Beam lifting 

a) Forms → dunnage 

b) dunnage → truck

c) truck → bearings

2) Beam on dunnage

3) Beam on truck 

4) Crane release (single beam on bearings) 

5) Two beams erected and braced at ends 

6) All beams during deck casting
Project EOR
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FDOT Mathcad Program
Three Stages of Construction

• Crane Release (single beam on bearings)
Active Construction -- Wind Speed = 20 
mph
- Is anchor bracing required?

• Braced Beams (braced at ends)
Inactive Construction –
Wind Speed = 0.6 * Design Wind Speed
– Is intermediate bracing required?

• Deck Casting
Wind Speed = 20 mph
All loads during deck pour
- Is intermediate bracing required?
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Stage 2 Stage 3
Stage 1

Stages 2 & 3

FDOT Mathcad Program
Three Stages of Construction
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End of First Day of Beam Placement

End bracing is required by 

the FDOT Specifications
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Structures 
Design 
Guidelines
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CIP Decks on Continuous Steel Girder Bridges
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FDOT SURVEY

#
Total Number of Steel 

Girder Bridges
# Number of Steel Girder 

Bridges w/ Cracked Deck
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AASHTO LRFD BDS
• 6.10.1.7 & 6.10.3.2.4 –

• Factored Construction Loads = 1.25 DL+ 1.5 CL

• Load Combination Service II = 1.0 DL + 1.3 (LL+IM)

• Check Deck Tensile Stresses < Modulus of Rupture (Φfr= 0.24 𝑓`𝑐)
• 1% Reinforcing Steel Requirement → 2/3 Top Layer
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Reinforcing Detailing
• SDG 4.2.11 Temp & 

Shrinkage

• No. 4 Min. at 12-inch 
Sp. Max.

• LRFD BDS 6.10.1.7

• No. 6 Max., 12-inch Sp. 
Max.

• 1% Steel – 2/3 in top 
layer
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Reinforcing Detailing

Established
Length

PLC 1

Pier End Bent
End Bent

PLC 3 PLC 2

Extend 
Reinforcing

Established 
Length

Stagger
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Global Stability of Narrow Steel I-Girder Systems

• Narrow ramp bridges

• Phased construction 

• Widening
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What is Global Buckling?

Global Lateral-Torsional Buckling:

Buckling mode in which a system of girders buckle as 
a unit with an unbraced length equal to the clear 
span of the girders.
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Global Buckling
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Global Disp. Ampl.
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Global Displacement Amplification
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What’s New – Construction Specs
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What’s New – Construction Specs
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What’s New – Construction Specs
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Questions/Comments


